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1020020079629 

[1.^:1111 



mi}: 2003/4/15 



20 S 29.000 m 

7 e 7.000 S! 

0 a OS! 

15 & 589.000 S! 

625.000 S! 

1. fi^^Ai-SA||A|(£e)_1S 
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^ tfl<^l ^^^^ 2f^(double) B^^l "^^i^ ^^Itt^. ^7] 2# H^^l 

^71 7}S.^]S.^ <=§^ ^ H^^l "^-^^ o> 

^ E^^] <:g^^ ;toi^ TllolE ^^o.s. ^K^^^. St!:. ^71 H^A] <^ 

(effective channel length)^ ^7] "^^^^ 37] (dimension)*^] ^l-el- 

cf. ;iuJ)-^o.^, ^^o^ ^^^el -S-^ -^7] Ji-^S. :i^^:i/-E.efl'y <^^-i-<5l ^7}S. 

S. 3a 
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el/Hl^^ Tfl^lB ^ ^ ;^12:1}-'^{M0S transistor 

having a recessed gate electrode and fabrication method thereof} 

H 3a^ £. 2^ ^^-a I-I '<H1 #1^^ 

£ 3b^ £ 2^1 n-n'-^l ttl-el- ^^S-olcf. 

£ 4a, £ 5a. £ 6a ^ £ 7a^ ^ ^^'^^ ^Ajc^loi] 4^ s.^ ^^^]^-e\^ ^IS 
'tJ-'^* ^^«^V7l S. 2^1 I-I 'ofl #1^^ ^^£#<>li=1-. 

£ 4b, £ 5b. £ 6b ^ £ 7b^ ^Al<^lofl 4^ 2.^1 Bsa^l^E]^ ^12: 

<8> ^S.jHl^^>€-^ H^^l^it|-l-2l- 7fl^4i:^>*(descrete devices)^. 
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^] til^rfoi -^^^"a-Coperating voltage), ^^^2(power consumption) ^ ^^5. 
(integration density) ^^<^1'H ^n^^ ^^^-l-* Ja^t)-. n^-^^-^i . -^"71 S-dn H^^li 

SSfi^l^El7> :^]^^^ wV ^4. TflolH ^fe 2.>; Hsa 

^l^E]^ ;5llS«J-igol fl^^^ ;^16, 358, 800^011 "4^^^^ tt7ll# ^<^^i^ ^11^ ^o] 
1- el^fl^^ TllolH 2.ri^ H^^lif^E-i^l (method of forming a 

MOSFET with a recessed-gate having a channel length beyond photolithography 
limit)"e1-^ ^l^AS ^(Tseng)<^l 7flAl^ ti]- oj^c}-. 
<io> £ 1^ ^1-71 ;^16,358,800X'^1 7^^]^ 2.^ H^^l^B]!- 

<ii> £. 1^ ^2:*>ia, aV£.^l7l3a-(ll0)fil ^^«g^<ifl ^^>^5l^(112)^ ^^^*H 
"^^^ t!:^^t!:4. ^7] ^•^^'^^^ ^^£^17]^^ m ^-SB^-Ciu) 

^ >112 ^^^H^lS)^! ^^)# ^HlS. ^^71 ^12 ^^^^ ^7l 

7fl^^l- ^^jt.V4. ^7] m 7fl^^lr ^fe ^H^l7l:&Sl 

^<^1 ;^13 ^-il^* ^^^tbcf. ^7] ;^13 ^<a?q- ^ ^7] ;*l]l ^^a]-(ii4)^ ^^^AS. 

ol«^l-A^ '^■71 7fl^-^Sl ^Ofl ^11 AV^D]- >i3flolA-l (122)1- ^^^^4 ^ 

^Hl ^7] #AJ«^^S^ dl^*^^. ^ ^7] ^2^l7laa-o^ i-^Al7l^ ;sl]2 7]]^ 

28-5 



1020020079629 '^^^>^ 2003/4/15 

;H11 AVSl-^ :±i3JilolA-1( 122)^1 ^ ^^"^1 ^12 -yrsl-^ ^sflo] 

^1(128)1- ^-^j^i^l". 'a-^l ^12 ^s^^ :f^5|lolA-1(i28)^ H-f^B^- (dopant s)# 
^-a-tbi^l-. w>^- TllolH ^<?a^(130)* ^^^tVcf. TflolH 

^<?1^ ^oi] H^^l "^g^^ ^I^^-IH ^^(132A)* <^H^i ^1 

2 ^d^^* ;^171^><^ ^7] ^<^^(114)^ ii^^mcl-. ^71 TflolH ^^(132A)* 
^^<a p>>-aLS. A>-g-sH %^^<=g^ ol^*^ =L ^3!^, 

^7] TflolH ^^(132A)5l <a= S^il i^^/:^5fl<^I *=g'^l:(136)<^l 

<13> ^7] ^i^/H5ll^ <^<^(136)^ ^^S.n]7]^^ ^M^^}<^ ;^12 

^no]A^a28) vfloll S^^Hl-* sq*j:^>a:Al^i::1-(out-diffuse). ^ 

71 ;^12 -iVsl-^ >i^lolA^(l28)2l- ^#*>^ ^71 H^^l ^^<=^1 ^.^^/-Bsfloj 9l 

^^^(extensions; 138)0] ^a^^^. 7^1 ^^a^ , ^7] m ^^^^ ^.^l^lA^ 122)^1 

i3JllolAi(i40)* ^-^^t^^. ^>^1^-^S.. ^71 TllolH ^^(132A) ^ ^7] ^ 
^>i/H.5]lol <^^#(136) ^^1 ^^^-2-^ ^^^^-i-(142. 144)^ 
•<14> 7]^<^] ^S.^. ^7] m ^ ^12 ^5llol^ilr(122, 128)* A>-g-^>«^ 

4^^^^ ^n^tlr^l (resolution limit)^^ ^fl^^oll" S-^ H^ffl^l^^l* 
^ ^7l :t^>./:^ell<y ^^^-¥-^(138)^ ^71 ^12 :i5llolAi(i28) 

^A]^ "H^Vcf ^71 m ^5ilolA^(i28) vfl^ ^l^^^S- ^7] 4iii/^2fl 

°1 «^^^^(138) vfls ^ ^7] ^^J-^l-(138) 

^ ^^S^l ^ ^7K>JL oil: A}o]o^ ^^oll gfl'^^l-^ -B-M^ ^^ol 
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(effective channel length: £ is] L)^ ^^71 ^t^^i/Helltl *?1 

^^•¥-#(138) £^^H#o] ^IJ-^^ 421- ^-ttSl^l nfl^ojcq.. ^alf 

^0.5., ^7] -^Jl^fl^ ^^KL)^ 1-^ ^1-71 di^>i/:Befl^ ^^-¥-l-(138)2l ^^ao]i- 

<15> ^V7l iii/=E)l^ ^^-¥-i-(138)^ "a^^*?! S.^ B^^l^H^sl <^€\v^ <^^o)] 
^^tlrcl-. ^>7l <iiqi:1 ^<^^ lr^# ^£ ^ ^"tii*^!^ S.^ , c^] 

f-ofl ^^^^ §Cl-. ^2fl^ 7l#o11 tl}.e,g. ^7] ^^i/^Sfl 

<16> C-l l4o>7>A-l, ^71 ^II^^O]^ ^7] H^^l "^^21 ^2). ^ ^ ^ ol^o] oj^t^-. t:]- 

^1 ^^«fl^-1. ^7l H^^l '^^^ ^o]^ ^7].Al^;^l5^-iE, ^11^ :a<^l^ 

4. "451-^1, ^ ^B^Clong channel)^ S.^ H^^^^il" ^^^^W ^sfl^i^ >^i-7l 
B^^l ^7M^'=>> ^^^-^S.. ^71 ^efl7l#* >^>-§-3^F<^ tiVS^l^ 

4* ^l^^^el-i. 'a^^'?! (planar-type) Si H^^liE.-|l- ^fl^s}^ ^JE^l 

^7>o^ ^-f<^l tilsVc^ ^^^^ '^7]7} o]^^. 

<17> ^ ^t^ol o]^JL7]- t}^ 7]^^ 4^1^ ^^51 I^El ^^ofl 7l^l€r>fe 

^ ^-^(fluctuation)!- ^rli^^lfl^ oil ^"^tl: 2.^^^ B-^^^^ti ^ n ^] 
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<18> ^ ^xgo] ol^ji^V 4^ 71^^ A^]^ 2-^ H 

^71 H^^l^B^^ HV£^Hl7mfi1 ^^^^^ «■ 

'^i^ ^ ^71 >i3i|lolA-loil ^7l H^^l 

<20> ti>#3l^V7fl^, >^V7l H€^l '^^^ ^71 c1 e ^^1=1-. 

<21> >^7l i3lllolAi^ ^71 ^11 i^l^^Ui ^71 ^^1-^21^31. 

^ >ii2 ^sfloiAi* 5L^^ ^ ^ci-. ^7] m ^12 i5iioiA-io^ ^. 
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tifl^l^ ^ ^1^. ±:^>i/H5fl<?l H^^l '^g'^^l ^^3^ ^ 

>> ^71 7l#^^J ^1^71 ^ ^^^^ ^M]^^ no]^. 2- 

H^^l -^g^^ ^V2fl<^l H^^l '^^'^^ ^^^tb4. -^-^^ 

^7] t}^ H^^l ^ ^71 i3qlolAi«^l B]n ^^^}c^^ ^7] H^^l ^ 

26> ^7] ±.^o]X\^ ^^^«>7l :d<Hl. ^7] H^^l «V^- ^£ 
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^ ^V7l *V-¥- "^^^ ^"=^1 ^5^€(separated) ^ ^i^^ di^^/^ 

^ ^"^^HlTll ^ ^^^^ ^>^H ^ 9X^^ *V7l 

^^fl ^^l^Slc^;.!^ ^ol4. H^*ofl ojo^Ai. ^ ^ '^^l:^ ^^1^ 7]^}7] 

^ 7m ^^^^ ^ ^^"^ '-^"^'^^ ^1^^ 

^s. $X^. ^MV^ ^^^i ^^atl- %i-2:^s:*-€r ^^atb ^^^-2-411- 

8> H 2^ ^ 2.^ H^^l^^^ 5§^HolT=l-. S. 3a^ £ 

2sl i-i '"^Hl tri-ev ^^£<^lJi, s. 3b^ :£ 2^ n-n'«^l 

19> £ 2, £ 3a ^ H 3bS ^S^>^. «>H^l7l^Sl 4i^<=g^«^l *^^<^^(3a)ol «fl^l 
^cf. >a-7l *>^^^^(3a)^ ^;^>^eim3)ofl t^^s]^ ^^^^l^. 
(3a)sl ^i^'^g^* 7>S^&| H^^l ^^(9)<^1 tifl^mi^. ^71 H€^1 '=g^(9)Sl 

^(9W)^ ^7l %^^<^^(3a)s1 ^(3W):e-tq- ^ ^o] «>%2i«>t:l-. ^, ^7] H^^l 
<^^(9)^ -^-71 %^j«^^(3a)5l <y= ^ofl ^^1^>^ ^71 ^^V^Bl^(3) vfl-^S 
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^o] wv^^l^fcf. ^^aj o.^, ^7] H^^l ^^(9)oll ^7] %>a«^^(3a)^ 
/•i^ o]^^ ^7llS^ ^el^cf (separated). 

<30> ^7] 4^-^ ^^(9)^ ^3^1ol/.i(i3)s li^^^cf. >^i-7l 

>:3l]olA-1(i3a)s. S<^^4. olofl p-larH, ^7] H^^l <^^(9)^ ^ 

^71 H^^l <^^(9)^ ^(9W)^ ^7] i5ilo]A^(i3b)£!l ^(13W)S1 ^tifl ^ ^ 
7l «:^^'=g^(3a)2l ^(3W)sl ^:e.t^- €■ uV^^j^Vc^-. ^7] >ill i5|lolAl(13a)sl ^ 

^ ^V7l ;5fl2 i3JllolA^(13b)Sl ^o^^ ^ olc^.. ^V7l ^i^Ho] (13)^ ^7] 

41 ^ ^12 i5llol^il-(13a. 13b)^ ^ ^4. , ^7] ^isllolA-] (13)^ 

>^>7l ;^111 :fxBllolA-]s.(i3a)ni.o.s. ^a^^ ^£ o;^^. 

<3i> ^7] H^^l ^^^(9)^ '^W] '^'^(15)01 ;^l^^cf. ^1-71 s}-^- 

H^^l ^^(15)3] ^7] ^r^^'^^Oa)^ ^(3ff):Bl. ^-^^ ^o] Hf^^j^l-cf. o] ^ 

-f<^l, -^7] B^^l ^^(15)^ >^7l 4i^l-^el5^(3)s^ i^^Al^cf. 

^1-^ <^'^(15)s] «-A^<^^(3a)4 ^^1-^ i 

3aofl tiV^q- ^ol >a-7l >lll i311olAls.(i3a)sl ^^^9] <^^^^3\. <U^M^ ^o] 

<32> ^V7i >.3llolAls.(i33)o^ ^>-^cfl ^ ^^>i/:^e11^ <^ 

•^-t(lla)ol ^ SX"^. ^7l 4i^>i/:=2^1^ «^<^l-(lla)^ ^7] ^z^]7] 

^(l)3f S.^^^ ^^Mr^ :£-f^€ "^^Ir^l^. ^7j i^^/^el)'?! 
#(lla)^ ^7] B^^l <^^(15)ic]. ^^Soli- ^o] ^7] 
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H^^l '^^(15)51 w>^- ^ ^^1-^ R^^-k ^5^^ ^-l^S ^^i/ 

Hefl<y <^^*(lla) >^H^ ^sl^ -^S-^m ^4^]<iM n^^^. ^1-71 *^ 

^Hflol <^«#(lla)Sl ^^1- ^71 TflolH ^^^(19)^^ ^<^^cf. 

3llolA-l(i3)ofl Irei^H:^ ^7] H^^l <=g^(9)^ 7fl<^lH ^^(21)-^S. ^U^^ 

tq-. -^-71 711 olH €^(21)^ ^71 «^^«^^(3a)* 7>S.^l=fe "S^^ ^ 

o] ;g^oll, ^1-71 TflolB ^^(21) ^ ^7] di7.}^^^W) ^H<^1 i Sb^ll £^1^ 
«V<q. :^ol ;i^^(5)ol 7fl;^ll€ ^ ^tt, ^^7] ^^^(5)^ £ 3a<^l S^]^ wV^]- 

;^ol ^7] H^^l ^^(9)^ ^^l*>fe '*7l l:^^<=i^*(3a)* 

^ 'S^J-m ^ ^7l ^3£llolAi:i.(i3a. 13b)^ ^^Slol ^71 ^i<^^-(5)sl ^ 

4> ^y] ^« *^^(9)S1 oj: ^oii ^Al^>^ ^71 ol^^ l-^^<^^*(3a)Sl S.^ 

oil ^r^^/^eH*?! «^^l:(23)ol ^7l Jl^£ 4.^>./H5ll<?l <^^* 

(23)^ ^71 T^^S. ^^lr(lla)3l- "i^] 

^1 ^^(15)S1 tcl-Bl-A^ >^7l ^m^aia) ^\^]^ 

^<:>1(L)«>11 Sfl'^t!:^. 

J5> >^7l JL^S. «=g^l:(23) ^^1: '^l^l:^ ^^^^ 

oil 7l«?le}o^ ^7>5- ^^Vslol 3^ ji^iE 4i^i/:^^ll«?l '=i^l-(23a)* ^^^^ ^ 
ojcl-. ziam. ^71 4i^^/:E.ell^ '=g^l:(23a)ol ^^^€^le1-£. ^7l -^Ju 
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<36> tq-^<^l, ^ -iAlo|l6fl It)-^ 2.>^ B^^l^B^Sl 'i^«>7]S. 

<37> £ 2. H 4a ^ £ 45* ^^S-]-^. ^£^l7lJ&(l)5^ :1^;^<^^cH] 4.;<l.«.e|n^(3)^ 

^ ^7] ^^^"^^^ 7ll^^(7a)» ^^^^^cf. 4^71 7ll^^(7a)^ ^■ 

(7W)^ S. 4b<^l £^1^ tiVsf ^o] ^V7l *^^^^(3a)^ ^(3W)iicl- ^ ^o] 
<38> £. 2, £ 5a ^ S. 55* ^S§>^, ^7] stflE^^^ sifl^ ^^^(7)* ^}^i3.S. 

^l-§-^><^ ^7l -^^^(5), ^elB]-(3) ^ a}-£^l7l:g:(i)^ ^7l 

^^(3a)^ 7>S^ls^ ^vw- E^^l '^^(9)# ^^^tlri=1-. ^H^^, ^7] sflE^^^ sfl^ 
^^^(7)^ <^l^^'g A>-g-«H ^71 tiV£^l7l:^(l) iflS ;^ll 1:^1- 

^^a^l-^ l:^##(il)^ ^^i^ ^ 9X^. -^-71 ^11 #^1- o]^!-^ .a-71 ^£ 

^]7]^a)^- ^^1=1-. -^ll- 1:^. ^7] tiV£^l7l^(l)ol p^oi ;g-fo11, >^1- 

7] 1:^1- ol^l-^ 91 <5l^-i-(phosphorous ions) wldt ol^s.(arsenic ions) 
N^^ 1-^1- o]^^'^ ^ o^cf. iE^V, ^7] m l-^l- 1>4012 tfl^j 

1>1014 ions/ciifSl S-fZiS. 
<39> £ 2, £ 6a ^ S. 6bl- ^S*>^, '^•71 sflB]^^ sflS. ^2l-B]-(7)^ >?d^^-^S- 

71^4. ^7l ^d\] ^^^Jfllol^i ^^^tl-cf. -^7] 

^^^^ ^arsl-^ ^2^^ ^sl-^o.^ ^^^t}:!^. ^7] ^i^HoIa^ ^<a^^ o] 

tij-Aj ^z^-^H ^7] H^ffl^l *^^(9)^ ^^1-51]- o}^^A^ ^7] aflc. 

e]-(5)o] ^^s.^ is)lolA^(13)» ^>^^t}-4. ^7] >i311olA^(i3)^ >a-7l 
(3a)4 ^t}^ ^^1- ^ofl ^A^^ ^ >!g.o^ ^5ilolAil-(£ 6a^ 13a) ^ ^7] 4i>^> 
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^e)^(3)5i|. ^§1-^ ^^1: ^ofl ^A^^ ^ ;«fl2 >i5flolA^l:(£ 6bSl 13b)* SL^-^ 
cf. o] ^^7] H^^l <^^(9)^ ^(9W)^ £ 6b<^l S.^!^ H>sf ^<^1 -^^7] 

;«112 i5llolH#(13b)s] ^(13ff)s] 2Mfl ^ ^7] #^^<^^(3a)^ ^(3W)^ ^:ac^- €■ ^<>1 

<40> >^V7l ;«fl2 ^:5ilolAil-(i3b)^ A].^ ^ ^z)- ^]7] 

€ ^£ SX"^. o] ^^'Hl, -^1-71 :ii3llolA^(i3)fe ^7] ;^ll :i3JllolAl^(i3a)'LV-2-S ^^^^ 

<4i> ;^l^tHA-l, ^71 >^5llolA^(i3) ^ ^7] m]^^ ^^^-(5)* ^4 °>^a5. 
^>-g-*H ^71 H'ffl^l *^^(9) iflsl ^£^l7m(l)* ^^^0.5. ^z^-tlrrV. ^ 

^7] B^^l '^^(9)5] *1-^<^1 ^V^ H€^l "^^(15)01 ol'^l 
^1-71 B^^l <^^(15)^ £ 6h<^] £^1^ ufizf ^o] ^7) %>^^<^^(3a)3f ^^tt # 

(3W)* tk^^. ^7] s-f:^ H^^l <^^(i5)^ ^7] ^]^s. l-^##(ii):a.4 ^ 

t!- :t-2.^/Heflol <^^-i-(lla)ol 'd-T^^trl-Ci 6a ^2:). 4^1 ^«fl^i , ^l" 

7l ^i^S. :i-$.^/:E.5llol ^^^l-dla)^ ^7] >i3jlolAll:(i3a)Sl *>-^oll ^^mt\-, 
^7] t}^ H^^l '^g^ClS) tfl^ ^£^l7l:g:(l) xflo)! P^S^ 1:^1:* 

<^1-&1-* ^11^ '^l^^'a '^^(channel ion implantation region; 

17)* ^ 9X^. >a-7i ^^i^^'a ^^(17)^ ^/a^ ^^i^^ 

ft 
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<42> £. 2, £ 7a ^ £ 7bl- ^S*>^, ^7] '=§^(15)51 ^ 

^^^^ ^ ^tl-. n^el-A-l, >y-7l TllolH £^5^^ ^71 TllolH ^^^•(19)«^1 ^«f| IrS] 
^ 71-^^1 Hji ^ 3r}^ <^^l-(9, 15)^ ^11^^ TflolB ^^(21)^ ^ 

<43> ^7] TllolH ^^(21) ^ 4i;^l-^el5i-(3)^ ol^^-y pl->ia€-s AV-g-^H ^7l # 
^^•^^(Sa) iflS. ;?fl2 l-^l- <^1^1-* ^ I>i0i5 ions/ciif 5H015 fi^ 

^7] A]2 ^^1: <^l-a:l- ^^1 «]:£^l7]^(l)3l- c^.^ 5.^^ 

# ol^s-olt}-. >^7l TflolH ^^(21)5] <y= ^ofl JL^S, i^^/:^Bl1^ 

'^^■i:(23)<^l ^^^€i=f. ^7l JI-^£ 4i^i/:Bell^ <^^-i-(23)^ ^7] 

(15)S1 nl-el-A-l ^7l :^]^S. ^^d^/^n9l "^g^l-Clla) -^JL^fl^ 

<44> ^V7] ji^i <^^l-(23) vflsl 1-^1- oi^i-o. ^^o^ <g^^5^ 

7l«?lfrH ^7>S. ^-y-^ ^ 5^1^. ^ ^4. ^71 2:7lfil ol^S. 
■i-(23)^cf JL^£ <^^-i-(23a)<^l ^^i^ ^ 9X^. <>] -^7] 

7i^£ dlii2.i/:^Bll<a <=g^*(lla)^ ^7l JL^S. ±±^/^^]<^ ^^1-(23)<H1 ^]^\<^ 
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^ ^^^^ ^^7]^s3r^ ^Bl >S-7l :li^i/:^2ll'^l <=g^l:(lla)<Hl Ir^l-l:^ ^1 

^^*>fe l-^S^^ S^^V^l ^^4. ^71 ^-I^S 4i^^/:^2^1"^ <^m:(lla) 

^o] ^71 -frM^ ^<=>UL)* ^^^^1^ ^ 

> ^ ^^^^ ^Ajoill-ofl n^-Hia, JL^S. <^^*(23) 

iflo^ 1:^1-1:01 ^7>S. ^^Sl^l :t^i/:^efl«?I <^^l:(23a)^ ^^^^^]^ 

^v«- B^^l ^^(15)^ ^7H7j o.s.Mi ^1-71 -^M^ ^a^KDl: ^l^^^m 

o;icf. xi^^^, ^^7] •=^^€■^1 ^^^^o] ^7}^^ «<}-^m ^ 9X 
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11 

^7] ^^^'m^ ^^^m^ 7}S.^]^^M ^7] H€ 

>^7i >i3jioiA^ofl $]n ^^]^}^^ ^7] H^^i "^^^ '^vsfl'^i ^^^^ *>-^ 

H^^l ^^1: ^ «>^* ^1^1^ ^^"^^^ ^ 

Irei^^H^ <i'^^ ^fl-f^ S.^ 

l^^^J- 21 

^1 1 ^J-"^! $X^^^, 

H^^l <^^^ ^71 xi\ ^ ^fe ^^-^S. 
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31 

[^^^J- 4] 
[^^% 51 

. I^^^J- 61 

^1 1 9X'=^^^, 

^7] t}^ H^^l "^^^ %^^<^^4 ^^^^V ^^^S. *m 
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I^^^J- 7] 

aV£^l7l:^si ^^>§e1^# ^^^*><=^ ^f^^"^^* tlr^^^V^n., 

7]%-%: -^qzl-^H ^7] H^^l "^^^ <^V2fl<=Hl ^>-¥- H^^l 

^V7l H^^l '^^^ ^^1- ^ ^^1 TflolH ^'^^^V^. 

^7l TflolB ^^^<^1 Sitfl ^7l «r>«- H^^l '^g^ ^ ^71 ^SflolAiofl 
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